To determine predictors of hospital length of stay (LOS) for adult and geriatric patients with mood disorders admitted to inpatient psychiatric beds.
Abbreviations

Clinical Implications
• Admission data can be used to predict hospital LOS and thus thorough assessments at the time of admission should include these predictors.
• Addressing capacity, IADL dependence, housing issues, negative symptom cluster, and pain immediately on admission may have an impact on hospital LOS in adult and geriatric mood disorders.
Limitations
• The sample was a Canadian urban mental health centre and the results may or may not be generalizable to other settings.
• Extremely long admissions are not captured in this analysis.
G eriatric psychiatric inpatient units are a limited and expensive resource that have a demonstrated clinical impact. 1, 2 Inpatient admissions have significant value in clarifying the psychiatric diagnosis of older patients, especially in uncovering previously undiagnosed dementia. 3 Patients with severe late-life depression benefit from inpatient treatment with, on average, a 50% reduction in symptoms over 32 days. 4 Given the limited availability and costs associated with admission to geriatric psychiatric units, their optimal use should be a high priority, especially in the context of an aging population and an increasing need. However, while geriatric psychiatric hospitalizations can be lengthy, there is a lack of empirical data guiding the use of these highly specialized beds and services. Therefore, we analyzed data from a large database to characterize older patients who were hospitalized for the treatment of mood disorders and to identify the predictors of hospital LOS. To understand these predictors better, we also analyzed and compared similar data obtained in younger patients.
Method
Setting CAMH is a 538-bed, academic specialty hospital that offers both secondary and tertiary services to adult patients with mental and substance use disorders. CAMH is located in downtown Toronto. It is Canada's largest mental health and addictions teaching hospital and has specific programs for various illnesses and age groups, including seniors' mental health. The Geriatric Mental Health Program at CAMH has 48 of the 94 geriatric psychiatric beds in the Greater Toronto Area, a population of over 5 million people. Patients are aged 60 years or older and are primarily diagnosed with dementia, mood disorders, or schizophrenia. Patients are admitted to the inpatient unit from the emergency department, in transfer from other programs at CAMH, referring hospitals, as well as directly from the community. The adult mood and anxiety inpatient unit is a 12-bed unit serving adult patients with mood disorder diagnoses and has a similar referral base to the Geriatric Mental Health Program.
Assessment Instrument
All patients admitted to a CAMH inpatient unit are assessed with the RAI-MH on admission and at discharge, as well as quarterly if they are in hospital after 3 months. The RAI-MH is a patient-focused, multidimensional inventory designed to be part of a larger integrated health information system. 5 The RAI-MH has been mandated by the province of Ontario for all adult inpatient mental health beds. The RAI-MH allows for the systematic assessment of patient characteristics 6 and has been used to predict outcomes in geriatric psychiatric patients. 7 The RAI-MH is in use in all hospitals in the province of Ontario and has shown to be a valid and reliable method of integrated health system data gathering. 6 The RAI-MH provides extensive data, including demographic information, language, education, reasons for admission, residential status, mental health service history, inpatient status, capacity, forensic history, mental state, function, self-care, cognition, service use, and psychiatric diagnosis. At CAMH, the RAI-MH is completed through an online tool and staff from all allied health professions, the bulk of whom are nurses, contribute to the assessment. All staff are trained in the RAI-MH domains for which they are responsible, and data consistency is monitored through a decision support office at CAMH.
Database Creation
In our study, admission data from January 1, 2005, to December 31, 2010, were analyzed. In addition to all geriatric admission data over this time period, comparator data were collected for admissions to the adult mood disorder program over the same time period. Data were anonymized by substituting the subject name with a subject number. Medical record numbers were removed from the data file. The anonymized final data file for analysis contained the following information for each patient discharged from an inpatient unit over the study period: hospital LOS; patient age, sex, and diagnosis; and RAI-MH outcome data.
Subjects
There were 1408 visits from 1070 patients available for analysis in the master dataset. Among that total, 832 patients were found to have a single visit, while the remaining 238 patients had more than 1 visit. For each multiple visit subject, only one of the multiple visits was randomly selected for inclusion in the analysis. This was necessary to meet the independence of observations assumption that underlies the statistical methodology. Twenty-one patients whose multiple visits spanned different inpatient programs were omitted. Two patients with a hospital LOS of shorter than 3 days were excluded from the analysis. The resulting sample contained 1047 patients: 477 in the geriatric group and 570 patients in the adult mood group. In the final analysis presented here, 769 patients were included, 199 with geriatric mood disorders, defined as patients in the geriatric study group who had a rating of 1 or 2 on item Q1f of the RAI-MH (that is, geriatric patients whose first or second most important diagnosis is a mood disorder) and 570 with adult mood disorders.
Our study was approved by the CAMH Research Ethics Board and exempted from the requirement for informed consent because the study involved de-identified data acquired during routine care.
Data Analysis
Data analysis was conducted using SAS software, version 9.1.3 (SAS Institute Inc, Cary, NC).
A series of clinically relevant predictors were selected, and the set was reduced through preliminary exploratory analyses (Student t tests, chi-square tests, and ANOVA were used as appropriate). A natural logarithm transformation was applied to hospital LOS prior to testing to improve its distributional properties, to better meet the statistical assumptions underlying the approach.
To investigate the characteristics associated with hospital LOS (defined as the number of days between discharge and admission) among geriatric inpatients, a series of general linear models were conducted. The predictors included (with RAI-MH code) in the analysis are as follows: gender (BB1); threat to others (CC2b); inability to care for self (CC2c); involvement with the criminal justice system (CC2f); living arrangements (alone, compared with not alone (CC3); number of recent psychiatric admissions (DD1); age at first hospitalization (DD6); inpatient status (voluntary, compared with involuntary) (A3); incapacity (A4); insight (B2); history of falls (I7a); medication refusal (K2); use of control interventions (M1); close or constant observation (M2); available social supports (P1); total days in alternative level of care (X75); ADL short scale (Scale 1); ADL hierarchy (Scale 2); IADL (Scale 3); Cognitive Performance Scale (Scale 4); Depression Rating Scale (Scale 5); Positive Psychotic Symptoms (Scale 6); Negative Symptoms (Scale 7); Aggressive Behaviour Scale (Scale 8); Changes in Health, End-Stage Disease and Symptoms and Signs Scale (Scale 9); and Pain Scale (Scale 10). The analysis incorporates the values of these variables at time of admission, collected within the first 72 hours. While discharge information was available for most of these variables as well, these characteristics would be of limited value in predicting hospital LOS among future patients, as they cannot, by definition, be known until the end of each patient's stay. The one exception to this rule is incapacity (item A4). Patients are defined to have incapacity if any of the capacity triggers (treatment, property, disclosure of health information, or having a substitute decision maker) are endorsed at either admission or discharge, because capacity assessment can often be overlooked in the 72hour acute stage when safety and treatment settings are prioritized.
Any predictors that were not associated with hospital LOS were excluded from the investigation using a purposeful selection of covariates approach. Two-way interactions between the study group and all of the predictors were investigated, and only those found to achieve or approach statistical significance were retained in the final model.
Patients who were missing data on any one of the predictor variables included in the analysis were excluded from the analysis. As a result, our analysis is restricted to patients with complete data only. Under this final analytic approach, 173 patients were included in the geriatric study group and 498 were included in the adult mood group.
Results
Descriptive Analysis
The mean hospital LOS for adult mood disorders is 26.5 days (SD 21.6), with a median (range) of 20.0 days (3 to 169 days). The mean hospital LOS for geriatric mood disorders is 61.0 (SD 70.6), with a median (range) of 40.0 days (3 to 392 days). Among the 570 adult mood patients, 292 (51%) were female, compared with 118 (59%) patients in the geriatric mood disorder sample. The mean age of the adult population was 41.3 years (SD 12.0), whereas the mean age of the geriatric sample was 71.4 years (SD 8.0). Table 1 describes the results of the reduced general linear model, comparing geriatric with adult mood disorder patients. The interpretation of group effects and parameter estimates is different than in a standard linear model, owing to the log transformation of the outcome variable. Instead of obtaining beta coefficients, which can be used to estimate of the difference between group means, estimates of the ratios of the geometric means of patients across levels of each predictor variable are obtained. These ratios and corresponding hospital LOS geometric means are summarized in Table 2 .
Predictive Analysis
The predictors of hospital LOS (and the magnitude and direction of their effects) vary across geriatric and adult mood disorder study groups. Living arrangements, number of recent psychiatric admissions, inpatient status, pain, and observation level all have different effects on geriatric patients than they do on adult mood patients. Incapacity, IADLs, and negative symptoms also significantly affect hospital LOS, but the nature of these effects does not vary across study groups.
Living arrangements do not affect the hospital LOS among adult mood patients, but, among geriatric mood patients, patients who live alone stay, on average, 51% longer than those who do not live alone (95% CI 16% to 96%).
The number of recent psychiatric admissions does not affect the hospital LOS among adult mood patients, but, among geriatric mood patients, patients with 1 to 2 recent admissions stay, on average, 66% longer than those with no recent admissions (95% CI 23% to 123%). However, there is no evidence to suggest that patients with 3 or more recent admissions stay any longer than those with no recent psychiatric admissions.
Admission status has a different effect on adult mood patients than on geriatric mood patients. Among geriatric patients, participants whose admission was involuntary or had a forensic component stay significantly longer than those with voluntary or informal admissions. On average, involuntary geriatric patients stay 57% longer (95% CI 19% to 107%) than voluntary geriatric patients. Within the adult mood group, involuntary or forensic patients have marginally shorter LOSs than voluntary or informal patients, but this effect was not strong enough to achieve statistical significance (P = 0.07).
The presence of pain does not have an effect on the hospital LOS of adult mood patients, but among geriatric mood patients, patients with pain stay only 61% as long, on average, as those without pain (95% CI 47% to 80%).
There is no evidence of a relation between hospital LOS and the need for close or constant observation among adult mood disorder patients. However, geriatric patients requiring close or constant observation stay almost twice as long, on average, than those who do not require close or constant observation (96% longer, 95% CI 3% to 272%).
In addition to the above findings, several additional factors were found to be predictive of hospital LOS, but not influenced by study group. Within both study groups, patients with any incapacity stay, on average, 18% longer than those with no incapacity (P = 0.05). Hospital LOS is positively associated with IADLs. For every unit increase in IADL scores (which represents greater dependence on others for IADLs), hospital LOS increases, on average, by 2% (95% CI 1% to 3%). Hospital LOS is also positively associated with negative symptoms. For every unit increase in the Negative Symptom Scale scores, LOS increases, on average, by 5% (95% CI 3% to 8%).
Discussion
To our knowledge, there are no Canadian data characterizing geriatric psychiatric inpatients and assessing predictors of hospital LOS. We have found median hospital LOS is twice as long in geriatric, compared with adult, mood disorder patients. This finding is consistent with previous literature demonstrating that the characteristics of mood disorders in late life are shown to be different for younger populations. In late-onset BD, patients are more likely to have psychotic features, compared with those with early onset BD. 8 In late-life BD comorbid with dementia, the presence of the mood disorder conferred a greater risk of hospitalization, compared with dementia patients without late-life BD. 9 This difference in hospital LOS between groups may be explained by characteristics of the populations captured by the RAI-MH. Our model also suggests predictors of longer hospital LOS in geriatric, compared with adult, mood disorder patients as well as specific predictors of Geriatric mood disorder patients who live alone stay 51% longer than those who do not live alone. Discharge disposition has been shown previously to affect hospital LOS across diagnoses to a geriatric psychiatric unit, with discharge to a nursing home associated with longer LOSs. 10 In our analysis, discharge disposition was not a significant predictor of hospital LOS. However, living alone captures a different dimension of the patient. One can speculate that there is a higher burden of functional level and symptom control required to allow a safe discharge for a person living alone. If a safe discharge cannot be guaranteed and the patient needs to be transferred to a supervised setting, the community work needed to facilitate this move may result in increased hospital LOS, when compared with patients who are admitted from a supervised setting and return there.
In geriatric mood disorder patients with 1 to 2 admissions over the last 2 years, hospital LOS was 66% longer than that of adult mood disorder patients, but there was no difference in hospital LOS for those who had either no recent admissions or 3 or more recent admissions. A temporal association has been found between decreasing psychogeriatric ward hospital LOS and more frequent readmission within 30 days. 11 Having 1 to 2 recent admissions in geriatric patients may be a marker of a more debilitating illness, compared with their adult counterparts, in contrast to having an index admission or multiple and recurrent admissions or discharges.
While adult patients admitted involuntarily did not have a significantly different hospital LOS than voluntary patients, involuntary admissions in the geriatric patient population were 57% longer than those for voluntary patients. This finding is consistent with previous literature. A retrospective study 12 of 80 patients discharged from a medical psychiatric inpatient unit explored the influence of patient and demographic variables on hospital LOS. Involuntary admission and having a commitment hearing were 2 of 10 variables that accounted for 62% of the variance in hospital LOS. 12 The finding that higher admission pain scores predicted shorter hospital LOS is interesting and initially counterintuitive. There is little published data that we are aware of to explain this finding. In geriatric mood disorder patients, pain can affect hospital LOS, while this finding is absent in adult patients, suggesting a role of pain in the presentation of mood symptoms in older adults. It is possible that in geriatric mood disorder patients, the comorbidity of depression and pain results in greater dysfunction, compared with adult mood disorder patients, thus resulting in greater admission rates. Treating pain would thus contribute significantly more to overall clinical improvement in the geriatric group, compared with the adult group, resulting in faster symptom improvement and a shorter hospital LOS. It is possible that mood and function are more pain sensitive in geriatric patients or that pain is a more frequently presenting symptom of a mood disorder. Further investigation into this interesting finding is warranted.
We also found that geriatric patients that were on close or constant observation stayed almost twice as long as geriatric patients who were not on close or constant observation. We can speculate that geriatric patients who require a higher level of observation have more severe or debilitating illness, compared with their low observation level geriatric comparators. There may be factors that more strongly affect hospital LOS than observation levels in adults with mood disorders; in geriatric patients, observation levels appears to be a marker of a more severe mood disorder that requires a longer hospital LOS.
Regardless of age group, patients had longer hospital LOS if they were deemed incapable. Our finding in mood disorder patients is consistent with previous work that included patients with a range of diagnoses. In a study 13 of legal reviews of treatment incapacity findings at 2 psychiatric hospitals in Ontario, the average delay in initiating treatment when incapacity was contested was 25 days. However, if this finding was then taken to the courts, average treatment delay was 253 days. 13 Incapacity has indirectly been associated with longer hospital LOS on a geriatric psychiatric inpatient unit in a study 14 of 384 patients. Requiring court proceedings to medicate patients against their will increase the probability of having a hospital LOS of 25 days or more 10-fold, from 2.5% to 24.8% and led to a 65% increase in hospital LOS. In this American study, 14 researchers conclude that the financial burden of a slow moving legal system falls on providers of care who may or may not be able to share that burden with payers.
Function at admission is also predictive of hospital LOS in mood disorder patients, irrespective of age. IADLs on the RAI-MH include meal preparation, managing medications, independent transportation, managing finances, telephone use, and stamina. Greater reliance on others for these functions at admission predicted longer hospital LOS. Interestingly, compared with the other variables analyzed, ADLs were not predictive of hospital LOS, indicating that the impact of ADL on hospitalization was less than IADLs in this patient population.
Increasing negative symptom burden predicted longer hospital LOS in mood disorder patients. Negative symptoms on the RAI-MH include anhedonia, loss of interest, lack of motivation, and reduced interaction. Consistent with our findings, negative symptom severity within 72 hours of admission has previously been demonstrated to predict hospital LOS. In a study 15 of first admission general psychiatry patients (n = 222) to a state hospital, severity of negative symptoms as measured by the Brief Psychiatric Rating Scale predicted hospital LOS greater than the mean. The negative symptoms cluster consisted of blunted affect, emotional withdrawal, motor retardation, self-neglect, and disorientation, of which motor retardation was the most predictive, accounting for 13% of the variance. 15 These symptoms may describe a subgroup of mood disorder patients with a more treatment-resistant phenotype or one that is more difficult to engage in treatment. Prospective analyses with this symptoms cluster are warranted.
While our investigation aims to provide some insight into the factors predictive of hospital LOS among geriatric patients, our study is not without its limitations. CAMH is a psychiatric hospital, and while the results may be generalizable to psychiatric hospitals, the applicability to general hospital psychiatry wards is unclear. Further, the 199 geriatric subjects were on a general geriatric unit that represents 50% of the local bed capacity for older adults with mental illness. The 570 adult mood disorder patients were on a specific 12-bed mood unit that represents a much smaller proportion of the local bed capacity for adults with mood disorders. This may also affect the generalizability of the results. The decision to include only those patients who have already been discharged from CAMH over the 5-year period may also bias the results. We know that geriatric patients stay longer than younger patients and thus we may have eliminated more geriatric patients with extremely long hospital LOS who have not yet been discharged, compared with the adult control subjects. However, given the 5-year study duration, and that these very long stay patients are extremely rare, we feel that the results do represent most admissions for both adult and geriatric patients with mood disorders.
Conclusions
We have determined predictors of hospital LOS in geriatric and adult mood disorder patients. Living alone, number of recent psychiatric admissions, involuntary admission, and close or constant observation levels predict longer hospital LOS in geriatric, but not in adult, mood disorder patients. Conversely, pain on admission predicts shorter hospital LOS in geriatric patients relative to adult patients with pain. Predictors of longer hospital LOS, irrespective of age group, were incapacity, negative symptom cluster, and increased dependence on IADLs. Assessing predictors of hospital LOS is significant for optimal management of the scarce resource that geriatric inpatient beds represent. Understanding the factors that predict hospital LOS may allow for prompt, targeted interventions that reduce hospital LOS and improve overall access to the inpatient beds. Identifying factors associated with long hospital LOS might also help to focus community resources on addressing these factors, both before and after hospitalization, also resulting in fewer and shorter stays.
